The present study investigates the efficiency of the forex market based on the theory of the Efficient Market Hypothesis in Mauritius, a well-diversified and emerging economy in the African region. Hence, this study considers the case of Mauritian forex market nominal spot rate daily data namely EUR/MUR, USD/ MUR, GBP/ MUR and JPY/ MUR over a time period of 5 years ranging from 2012 to 2016. The technique used for analysis is firstly concentrated on the use of Augmented-Dickey Fuller (ADF) and Philips Peron (PP) unit root to test the weak-form of efficiency and secondly, the Johansen Cointegration Test, the Granger Causality Test and Variance Decomposition are utilized to examine the existence of semi-strong form efficiency in the Mauritian foreign exchange market. Results indicated that the unit root test tested by ADF and PP unit root test support the weak form market as it follows a random walk process. Secondly, the Johansen Cointegration test reveals that there is no long run relationships among foreign exchange variables. However, the Granger causality test confirmed the existence of unidirectional and bidirectional relationships among the various exchange rates. Moreover, the Variance Decomposition confirmed the presence of long run co-movements among the exchange rates. Therefore, both tests fail to support the semistrong form market. This means that one exchange rate can predict one or more exchange rates which is against the semi-strong form market hypothesis. Therefore, it is deduced that the foreign market is efficient in the weak-form but is inefficient in the semi-strong form in Mauritius.
Introduction
In financial economics, the Efficient Market Hypothesis theory has been a great debate since its inception in the 1960s at the University of Chicago. At present, it is becoming more prominent as investors are more engaged in diversification of investment products worldwide. However, EMH was criticized because even though this theory was held by academics, it was a controversy in applied finance resulting to anomalies Le Baron [1] . On the other hand, it was seen that the theory should be based upon the disequilibrium of the market. The theory of market efficiency is one of the most important concept that was discussed in literature. An efficient market is one in which prices of securities fully reflect all known information quickly and accurately Tahir [2] . Fama [3] divided market efficiency into three forms namely weak form, semi-strong form and the strong form market efficiency. In its weak form, efficiency suggests that the information available reflects only the history of prices or returns, thus investors cannot earn abnormal profits. Hence, stock prices/currency prices (spot exchange rates) will exhibit a random walk process. Semi-strong efficiency states that prices reflect the information available to all market individuals. In its strong form, efficiency refers to prices that reflect inside information in addition to past prices and publicly available information [3] , Fama [4] .
Market efficiency plays a major role in the foreign exchange market for investors, financial analysts, financial managers and to all relevant stakeholders using foreign exchange. Fama [5] stated that a foreign exchange market is efficient if fully reflects all available information. In fact, the EMH is considered the cornerstone of modern foreign exchange theory, and it takes into account both the rational expectations hypothesis and the risk-neutral behavior of investing agents, [6] . In addition, foreign exchange efficiency is concentrated on the different trading strategies producing excess returns and if currency prices reflect available information. To continue further, investors are motivated by the profit opportunities of overvalued and undervalued currencies. Thus, investment analysts' search for mispriced currencies and their subsequent trading makes the market efficient and causes prices to reflect intrinsic values Chowdhry [7] .
Moreover, an efficient exchange market requires minimal government intervention and its investors cannot gain abnormal returns from foreign exchange transactions. On the contrary, foreign exchange inefficiency may lead to the development of exchange rate movements and provides opportunities for profitable exchange transactions Wickremasing he [8] . If a stock/currency market is inefficient, (the pricing system may not assure the efficient allocation of capital in an economy which impacts negatively to the aggregate economy) Hamid and Akash [9] .
The purpose of the study is to investigate the efficiency of the Mauritian forex market based on the theory of Efficient Market Hypothesis. As a developing country, Mauritius has become an emerging market with a lot of potential of investment that gets an attention for financial analysts, investors and financial Mauritian forex. Secondly, the semi-strong form market efficiency is also tested by using the Granger causality test.
Another motive for conducting this study is that most research work performed on testing the efficiency of the markets was based mainly on the efficiency of stock and share prices. For instance, Fowdar [10] and Fauzel [11] studied the efficiency of the stock exchange of Mauritius and Development and Enterprise Market in Mauritius. However, it was noted that Kisto et al. [12] studied the efficiency of foreign exchange market in Mauritius but the study was concentrated only on the testing of the weak form market efficiency based on using only a single currency. Therefore, based according to the author's knowledge, there was no other studies till present in Mauritius where the theory of EMH based on the weak form and semi-strong form is being tested using several foreign currencies data.
Hence, the study to be analysed is concerned with the following objectives:- To investigate the existence of the weak-form method of efficiency in the Mauritian foreign exchange market  To analyse the existence of the semi-strong form method of efficiency in the Mauritian foreign exchange market
The plan of the study is outlined as follows: Section II provides a review of previous research studies. The research methodology and data are discussed in Section III. Section IV presents the empirical results of this study in the light of literature review and researcher's opinions. Subsequently, Section V summarizes the findings and presents the conclusion and policy implications.
Literature Review
The recent studies that were performed to indicate the efficiency of the foreign exchange market and the use of various types of econometric techniques and data frequencies are described to explain this theory. [5] examined efficiency in nine exchange rates (nine currencies against US dollar), the use OLS estimation confirmed that the market efficiency hypothesis was not accepted because of a time-varying risk premium.
Coleman [14] found unit roots in major foreign exchange rates, and claimed that foreign exchange rates followed a random walk process.
Aron [15] surveyed efficiency tests on various African foreign exchange markets using the cointegration methodology. Specifically for South Africa, Aron tested the weak form of efficiency market hypothesis by a variant of the Martingale model and found that the exchange rate returns were predictable by past values of exchange rates, thus the market is inefficient in its weak form for the period 1979:2 to 1995:3.
[8] tested weak and semi-strong form efficiency of the foreign exchange market in Sri Lanka during the recent float using six bilateral exchange rates. Weak-form efficiency was examined using unit root tests while semi-strong form efficiency was tested using co-integration, Granger causality tests and variance decomposition analysis. Results indicated that the Sri Lankan foreign exchange market was consistent with the weak-form of the Efficient Market Hypothesis. However, the results provided evidence against the semi-strong version of the Efficient Market hypothesis.
Aroskar et al. [16] found strong evidence of market inefficiency in the EMS currencies before the introduction of the Euro, in which parities were strongly fixed.
Cooray and Wickremasinghe [17] examined the efficiency in the stock markets of India, Sri Lanka, Pakistan and Bangladesh using monthly for the period January 1996 to January 2005. The Augmented Dickey Fuller (ADF), the Phillips-Perron (PP), the Dickey-Fuller Generalized Least Square (DF-GLS) and Elliot-Rothenberg-Stock (ERS) tests were used to examine weak-form stock market efficiency and the results were confirmed by the classical unit root tests. Cointegration and Granger causality tests were used to examine semi-strong form efficiency. Semi-strong form efficiency was not supported as these tests indicated a high degree of interdependence among the South Asian stock markets.
Kuntara and Lee [18] analysed the "Weak-Form Efficiency in Currency Markets" and found that the currencies trend and technical trading rules produced statistically and economically significant profits resulting in weak form foreign exchange market inefficiency. The study used a new database of currency futures for 1975-2006 that included old and newly liquid currencies. The findings from the recent data are contradictory. The profitability of trend following eroded for major currencies and their associated cross exchange rates around the mid-1990s. Newly liquid currencies after 2000 do trend, however, just as major currencies did in earlier years. The evidence is consistent with early weak-form inefficiency followed by vanishing trends as traders learn and adapt their strate- weak-form efficiency using ADF and PP tests indicated that the exchange rates studied followed random walks. The current value of the exchange rate cannot be predicted using its past values and was consistent with the theory of EMH. [7] examined the weak and semi-strong form efficiency of four of the seven foreign exchange markets of South Asia; namely, Pakistan, India, Sri Lanka and Bangladesh; using three bilateral foreign exchange rates-USD, GBP and JPY for a period of 5 years starting January 1995 to December 2010. Results indicated that all four foreign exchange markets were consistent with the weak-form of the Efficient Market Hypothesis. However, the results provided evidence against the semi-strong version of the Efficient Market hypothesis.
Dinica et al. [20] analyzed the efficiency of EUR/USD market through the application of a trading system. They used a genetic algorithm based on technical analysis indicators such as Exponential Moving Average (EMA), Moving Average Convergence Divergence (MACD), Relative Strength Index (RSI) and Filter that provided buying and selling recommendations to investors. Results indicated inconsistency in finding a set of trading rules. Strategies that achieve very good returns in the training period showed difficulty in returning positive results in the testing period, this being consistent with the efficient market hypothesis (EMH).
Sing and Sapna [21] examined the weak form market efficiency in five stock exchanges of Asian countries. The data used consisted of daily, weekly and monthly closing values. The results of the run test stated that the Bombay stock exchange (BSE) and Singapore stock exchange (STI) do not follow random behaviour in case of daily prices. In case of monthly price, BSE has been found weak form efficient. Further, the results of autocorrelation and Ljung-Box test revealed that all stock exchanges under study follow random walk behaviour in case of monthly and weekly prices except BSE.
[12] examined the efficiency of the Mauritian Foreign Exchange market by using daily observations for USD for the period July 2001 to July 2014. The randomness of the Mauritian Foreign Exchange market were tested by employing the parametric test-Augmented Dickey-Fuller unit root tests and the nonparametric tests-Phillips-Peron unit root test and Kwiatkowski-Phillips-SchmidtShin. The unit root tests revealed that the Mauritian foreign exchange market was weakly efficient indicating that the values for earlier period could not be used to forecast the present values of the exchange rate.
[22] analyzed the efficiency of foreign exchange market using Random Walk Sheefeeni et al. [23] investigated the weak form efficiency of the foreign exchange market in Namibia using three bilateral exchange rates. Weak-form efficiency is examined using the traditional unit root tests, the Augmented Dickey Fuller, Phillips Perron and Kwiatkowski-Phillips-Schmidt-Shin. The study applied these test on the monthly data for the period covering the year 1993 to 2011. The results showed that there exists weak form efficiency in Namibia's foreign exchange market suggesting that the past values cannot be used to predict the current values. The weak-form efficiency on the Namibia stock market is attributable to its correlation with the JSE which was also found to be weak form efficient for the period investigated.
Makorvsky [24] examined the efficiency hypothesis of FOREX market in the sample of panel dataset of the Central European countries by using the regression analysis, time series analysis, vector autoregression or linear co-integration. They tested also the influence of the risk premium, the influence of transaction costs and its response to equilibrium readjustment. Results indicated that there was a strong tendency of nominal convergence in EU countries.
Mabakeng et al. [25] analysed the semi-strong form efficiency of the foreign exchange market in Namibia using three bilateral exchange rates. The semi-strong form efficiency was examined using the cointegration test and Granger causality test. The study applied these tests on the monthly nominal spot exchange rate data for the period between the years 1993 and 2011. The results from the study indicated that semi-strong form efficiency was evident within Namibia's foreign exchange market. This suggested that historical data could not be used to predict current and future market prices.
Cicek [26] examined the within-country market efficiency of the Turkish foreign exchange markets on the basis of the forward rate unbiasedness hypothesis, in case of the Turkish lira/US dollar and the Turkish lira/Euro for the period February 5, 2005 through July 26, 2013 by Johansen cointegration method. Unit root test results supported the market efficiency in its weak-form. However, the existence of cointegration between the forward rates and its corresponding future spot rates with a unitary cointegrating vector and there exists no systematic expectation errors provide evidence for forward rate unbiasedness hypothesis and thus against market efficiency in semi-strong form.
Kumar et al. [27] examined the presence of weak form of market efficiency, non-linearity and chaotic behaviour in the foreign exchange markets of Brazil, Russia, India, China and South Africa using various tests. Monthly Nominal Effective Exchange Rate (NEER) data for the said countries, ranging from April 1994 to September 2014 were examined. The analysis was carried out using variance ratio (VR) 
Research Methodology
In order to determine the existence of weak-form and semi-strong form market efficiency in the Mauritian foreign market, this paper will use the AugmentedDickey Fuller Test and Philips Peron Test to test the weak form market efficiency to determine if spot exchange rates in Mauritius behave as random walk patterns. Secondly, Johansen Cointegration Test, Granger Causality Test and Variance Decomposition is used to determine the existence of strong-form market efficiency by investigating the cointegrating relationship and non-existence of causal relationship among the spot exchange rates as adapted by [7] [8] [19] and [25] .
Data Sample and Data Measurement
The data sample in this study is made up of 5 set of official spot exchange rates namely EUR/MUR, USD/MUR, GBP/MUR and JPY/ MUR. All the data is secondary and are collected from the Mauritius Commercial Bank website [28] . The data consists of 1247 daily observations on official spot exchange rates ranging from January 2012 to December 2016. The nominal spot exchange rates were analysed by using the natural logarithm of these data.
Research Hypotheses
As the objective is to investigate the efficiency of foreign exchange market in Mauritius, the following hypotheses for testing have been designed as follows: used in the test, should be a negative number. The more negative it is, the stronger the rejection of the hypothesis that there is a unit root at some level of confidence. It is also important that the error term should be correlated.
The ADF test is indicated as follows:- Most time series in economics exhibit trend over time and when this is the case, it is usually said that these time series are not stationary (contain unit root).
Being non-stationary implies that the mean, variance and covariance are not constant over time. In the context of this study, when data contains a unit root it means the data follows a random walk
Philips Peron Test
The Phillips-Perron test [29] is a unit root test which is used in time series analysis to test the null hypothesis that a time series is integrated of order 1. It makes a non-parametric correction to the t-test stastistic with Zt stastistic allowing for autocorrelation and heteroscedasticity in the disturbance process of the test equation. The regression equation of the PP test is indicated as follows:
where y and p are parameters  is referred to as white noise t is the transcript for time.
Semi-Strong Form Market Efficiency
This study will use three econometric measures to test the semi-strong form of 
is a vector of innovations
In making inferences about the number of cointegrating relations, two statistics known as trace statistic and maximal eigenvalue statistic are used. The trace statistic analysed the null hypothesis that there are at most r cointegrating vectors against the alternative hypothesis of r or more cointegrating vectors. Meanwhile, in the maximal eigenvalue statistic test the null hypothesis of r cointegrating vectors is tested against the alternative of r + 1 cointegrating vectors [8] . To make inferences regarding the number of cointegrating relationships, trace and maximum eigenvalue statistics are compared with the critical values tabulated in Osterwald-Lenum (1992).
The vector error correction (VEC) is also estimated to investigate weak exogeneity and to do hypothesis testing since VEC is applied only if there is a long run cointegrated relationship among the series. To be able to run Johansen cointegrating test the data must be nonstationary. If there is no long run cointegrated relationship among the variables, a VAR model specification is estimated.
Granger Causality Test
Granger Causality TestBrooks [30] [31] is an additional test to verify the results of the cointegration test by confirming the presence of the semi-strong form of EMH whereby there should be no causal relationships between the currencies indicating that one exchange rate can be forecasted by one or more of the other exchange rates.
The Granger causality test is useful in finding whether one time-series (x t ) can be predicted by another time-series (y t ). 
Variance Decomposition Analysis
Variance Decomposition indicate the proportion of the movements in the dependent variables that are due to their "own" shocks, versus shocks to the other variables [31] . It is utilized to determine the causality beyond the sample period.
In this study, the variance of the forecast error of a particular variable is divided into proportions creditable to shocks or innovations in each variable in the system as well as its own [7] .
A shock to the ith variable will directly affect that variable of course, but it will also be transmitted to all of the other variables in the system through the dy- 
Results

Descriptive Statistics
We started our investigation with some basic descriptive statistics of the foreign exchange data for Mauritius focusing on the mean, standard deviation as a measure of volatility, skewness and kurtosis. The descriptive statistics are represented in Table 1 below. Moreover, the standard deviation reports that the FX market is very low representing a very low volatility in returns.
Empirical Results on Weak Form Market Hypothesis
In this paper, the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP)
were used to examine for the unit root. Here, the unit root tests are conducted at level and first difference. Table 2 reports the results of the ADF unit root test for the four spot exchange rates for levels and the first differences of the natural log values for both Table 3 examines the results of the PP unit root test for the four spot exchange rates for levels and the first differences of the natural log values. Here, it is seen Table 4 reports the Johansen co-integration test results carried out to test for long-run co-movement among the four currencies. The co-integrating properties are analyzed using two test statistics, trace and maximum Eigen value. The values of trace statistics are given in column two, with five and one percent According to the study, the result shows that around 100% of the exchange rate pairs are not cointegrated. Therefore, there is no long run relationship among the exchange rate variables. As a result, we can say that the Mauritian foreign exchange market is efficient in the semi-strong form which is consistent with the study a number of studies 2 .
Testing for Unit Root Using Phillip Perron Test
Empirical Results on Semi-Strong Form Market Hypothesis
However, the results are still not conclusive. Therefore, to further verify and confirm the presence of any relationship between the variables, we proceed to carry out the Granger Causality test. The results of which are tabulated Table 5 .
Based on the given results, it is seen that there are unidirectional causal relationships between the various foreign exchange data namely GBP to EUR, GBP to USD, GBP to JPY and USD to JPY. All the results are statistically significant at 1% respectively. However, there is one bidirectional causal relationships namely USD to EUR and vice-versa. Therefore, the null hypothesis that there is no granger causality relationship among the Mauritian foreign exchange market will have to be rejected. The results conquer with a number of findings 3 .
The basic requirement of the semi-strong form market efficiency is that there should be no granger causality relationships among the foreign exchange data.
However, the empirical results clearly indicate the presence of causal relationships which states that one exchange rate can predict one or more exchange rates which is contradictory to the semi-strong form market efficiency. Therefore, it can be deduced that the Mauritian foreign market is not efficient in a semi- Table 6 represents the results of the variance decomposition analysis. This analysis was used to confirm the Granger causality test results to examine the causality of Mauritian foreign exchange data. The data results stated the explanation how much of a spot exchange rate's own shock is explained by movements in its own variance and those of the others over the forecast horizon (i.e.
Variance Decomposition
48 months). The order of the spot exchange rates used in the analysis was as follows Euro (EUR), Pound Sterling (GBP), US Dollar (USD) Japanese yen (JPY).
According to the results reported in Figures in column 1 refer to months after a once-only shock. Cholesky ordering for the variance decomposition was log(EUR), log(GBP), log(USD) and log(JPY).
Regarding USD exchange rate, 98.13% of its variance is explained by itself. At this same period, GBP accounts for 1.27%. However, the influence of the EUR is more prominent at all time horizons. When compared to the influence of the US dollar and the EURO at long time horizons which are 85.35% and 13.93% respectively, the impact on GBP and Japanese yen on Mauritian rupee is not so prominent at longer time horizons.
As far as JPY exchange rate is concerned, it seems that the variance is explained by 98.13% by itself in the first month. Moreover, EUR explains most of remaining variability that is 1.83% of the JPY exchange rate. At longer time horizons that is 48 months, JPY stands for 90.32% by itself and GBP exchange rate seems to be the most prominent exchange rate (5.60%) followed by the EUR exchange rate (3.40%). However, USD explains a very low influence on JPY that is 0.68% respectively. The above results stated that the variance of one exchange rate is explained by others revealing causal relationships between currencies. Hence, these results do not support the semi-strong form of the EMH to the Mauritian foreign exchange market. Such causal relationships can be used to predict the future value of one currency from the past values of one or more of the other currencies.
In this study, it has been noted that the results of the Johansen cointegration test state that there is no co-integration relationship among the foreign exchange variables. However, the Granger Causality Test and variance decomposition analysis confirm the contrary and therefore indicate that the movement in one or more of the currencies can be predicted using the other exchange rates. These results are inconsistent with the efficient market hypothesis in its semi-strong form. Hence, the results conquer with a number of studies 4 .
Conclusions
The foreign exchange market is one of the main important financial aspect of any economy of a country. The study was concerned with the investigation of the efficiency of the Mauritian foreign exchange market based on the theory of the EMH concentrating on the weak form and semi-strong market hypothesis. The study used daily spot rates data for a period of 5 years ranging from 2012 and 2016 with a total number of 1247 observations. Firstly, the empirical results indicated that the Augmented Dicker Fuller and Phillips Perron unit root test conclude that the foreign exchange market is efficient in the weak-form market hypothesis. Therefore, the results are strictly consistent with the number of studies 5 . Moreover, the Johansen cointegration test was also examined and confirmed that there were no long-run relationships among the foreign exchange variables. However, when the Granger causality test was performed, it stated that there was the presence of unidirectional and bidirectional causal relationships between the various spot rates tested. Variance Decomposition analysis was also utilized to confirm the existence of long run comovements among the variables and concluded that there was the presence of innovations and shocks in the long run among the foreign exchange data. The findings conquer with the number of studies 6 . Based on the given results, it is concluded that the foreign exchange market in Mauritius is efficient in the weak form. These results indicate that the participants in the foreign exchange market in Mauritius cannot sub-divide some rule or technique that can be utilized to forecast future movements of an exchange rate from its past values. 4 See Chaudhery [7] , Wickremasinghe [8] , Mabakeng [25] among others but inconsistent with Cicek [26] and Cooray and Wickremasinghe [17] . 5 See Kisto et al. [12] , Mabakeng [25] , Chaudhery [7] , Ibrahim et al. [19] , Wickremasinghe [8] among others but inconsistent with Aron [15] , Aroskar [16] , Kuntara and Lee [18] and Krishnaveni et al [22] . Theoretical Economics Letters However, when the Johansen Cointegration test is performed, the semistrong form efficiency was supported but when the Granger Causality test and Variance Decomposition were used, the results showed that there were long run relationships among the various foreign exchange rates which is not in accordance with the semi-strong form. In other words, one exchange rate can predict one or more exchange rates and that exchange rate traders and market players can make returns on speculation through public information.
The results of the present research have important implications for the Mauritian government policy-making institutions as well as for the participants of the foreign exchange markets. The government will have to take action so as to reduce the exchange rate volatility and instability and appraise the effects of different economic policies on the behaviour of exchange rates. The participants of the foreign exchange market can benefit by devising trading rules or strategies to make profits from transactions in the foreign exchange market.
